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(54) SELECTIVE PET DOORS

(67)  We describe various improvements to selective
pet doors for allowing selective control of entry/exit
to/from a building. In embodiments the pet door com-
prise: a tunnel portion defining a tunnel for entry/exit of
a pet; one or more moveable flaps, for example one to-
wards either end of said tunnel; and one or more control-
lable locks each for a respective said flap. In some pre-
ferred embodiments a safety mode is provided so that if,
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say, a kitten might follow an older cat through the pet
door as the older cat leaves the safety mode enables the
kitten toreturn safely. These and other embodiments also
provide improved antenna configurations for reading
tags of microchipped pets, and multiple door configura-
tions in which a first controllable lock is controls opening
of a first flap, and a second controllable lock controls
opening of a second flap.
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Description
FIELD OF INVENTION

[0001] This invention relates to pet doors for allowing
selective control of entry/exit to and from a building, in
particular for multiple animals. We also describe related
methods of programming a pet door, pet doors with mul-
tiple operational modes including a safety mode, and pet
doors with a robust anti-intruder function.

BACKGROUND TO THE INVENTION

[0002] In EP2080172 Hill describes an RFID pet door
that operates on an RFID tag that is either embedded
under the skin of the pet or attached to the animal, such
as on a collar. The device shown in this patent imple-
ments selective entry. Here the owner can go through a
process where the pet door learns the ID codes that cor-
respond to their animals and the unit will subsequently
open up only for these animals, allowing them access to
the home. This invention provides a useful function of a
safe home environment for animals that are allowed to
go outside, preventing intruder animals from entering
their home.

[0003] In EP2080172 the arrangement of the antenna
on one side of the door, closer to the outside of the house
gives the benefit of putting the sensitive RFID reader clos-
er to the position of the animal’s RFID tag, particularly if
it is a sub-dermal transponder.

[0004] While the system described by Hill also allows
for some additional control of the access inside or outside
the house with an additional manual lock or additional
electronic locks or locking modes, it does not allow select
pets from a group of pets access to the outside, while
denying access to one or more other pets.

[0005] We will therefore describe improved pet doors.

SUMMARY OF THE INVENTION

[0006] According to the present invention there is
therefore provided a selective pet door for allowing se-
lective control of entry/exit to/from a building, the petdoor
comprising: a tunnel portion defining a tunnel for entry/ex-
it of a pet; first and second moveable flaps, one towards
either end of said tunnel; and first and second controllable
locks each for a respective said flap, wherein said first
controllable lock is controllable to selectively enable and
inhibit opening of said first flap, and wherein said second
controllable lock is controllable to selectively enable and
inhibit opening of said second flap.

[0007] Embodiments of the invention are particularly
suitable for implementing selective entry control tech-
niques. Thus in some preferred embodiments the pet
door also includes an electronic control system to control
the first and second locks and an RFID (or other) tag
reader toread an RFID (or other) tag on a pet, in preferred
embodiments an implanted microchip tag, to control the
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pet door in response to the tag code identification. More
particularly in some preferred embodiments the electron-
ic control system is configurable by a user to provide
selective entry/exit control for a plurality of tagged pets
(having different respective tag codes), enabling the user
to define, for each pet, an allowed direction of movement
of the pet through the pet door.

[0008] Thus embodiments of the system include (non-
volatile) storage, for example Flash memory or battery-
backed-up memory storing data defining, for each ani-
mal, one or more allowed directions of movement of the
animal through the pet door. In one approach a list of
permitted and/or forbidden movements (one may be in-
ferred from the other) is stored for each animal; in another
approach a list of animals, more particularly animal iden-
tification codes, is provided for each allowed direction of
movement or combination of directions - for example ’al-
lows entry’, "allows exit’.

[0009] In some embodiments of the pet door each of
the locks allows opening of the respective flap inwards,
towards the tunnel and is controllable to selectively en-
able and disable or inhibit opening of the flap outwards
away from the tunnel. To achieve this a flap may be
hinged at the top, the lock providing a controllable stop
on an outer surface of the petdoor. Thus, broadly speak-
ing, an animal may enter the tunnel between the flaps,
but may not exit the flap on the far side without the re-
spective lock being controlled to enable the animal to exit
the pet door.

[0010] A preferred implementation of the pet door pro-
vides a safety mode which is implemented by providing
two selectable use modes for the pet flap, an entry and
exit use mode, and an entry-only use mode. In this way
even where a pet is not permitted to leave through the
pet door, if the pet does find itself outside it can nonethe-
less return. This is useful for example, where a kitten
might follow an older cat through the pet door as the older
cat leaves - the safety mode enables the kitten to return
safely.

[0011] In preferred embodiments the pet door includes
at least one proximity detector to detect attempted entry
of a pet into or through the pet door. This may be em-
ployed for a range of functions, for example to turn the
RFID reader on and/or to sense a direction of travel of
an animal through the pet door. It will be recognised,
however, that it is not essential to sense the direction of
travel to provide a selective entry/exit function. Nonethe-
less advantageously two proximity detectors may be em-
ployed, for example one towards either end of the tunnel,
and the electronic control system may then use signals
from these detectors to determine a direction of move-
ment of a pet through the pet door, to control the control-
lable locks in response. In this way, for example, a lock
on the entry or exit side may be selectively activated as
indicated by the direction of travel of the animal sensed
by the proximity detectors, again to save power.

[0012] A proximity detector may, for example, com-
prise an optical detector, more particularly at one side of
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the tunnel a system to generate and sense a beam of
light reflected from an opposite side of the tunnel. Addi-
tionally or alternatively a proximity detectormay comprise
a flap rotation sensor to sense rotation of a flap about a
hinge. In one implementation, rather than providing one
proximity detector at or towards each end of the tunnel,
a pair of proximity detectors is provided at one end of the
tunnel to perform the direction sensing. More particularly
one of these proximity detectors may be, for example,
an optical sensor and the other a sensor sensing rotation
of a flap. In this way both sensors can be located at one
end of a tunnel - the interior end when the cat flap is
mounted on a door or wall, thus protecting the associated
electronics from the environment of the part of the pet
door on the outside of the building.

[0013] Where adirection of motion of a pet through the
pet door is sensed, the electronic control system may, in
embodiments, store two sets of permission data defining
allowed directions of movement of a pet. This permission
data may comprise a first set of data for one or more
identified pets defining a first set of allowed/forbidden
directions of movement of an identified pet, and a second
set of permission data for one or more identified pets
defining a second set of allowed/forbidden directions of
movement of the identified pet or pets. The direction of
movement sensed by the proximity detectors may then
be employed by the electronic control system to select
one of these sets of permission data for use in controlling
movement of an identified pet through the pet door.
[0014] In some preferred embodiments the pet door
electronic system has a plurality of learn modes to learn
and store permission data for a petidentified by the RFID
(or other tag) reader. In embodiments this permission
data defines, for each of two directions of movement
through the pet door, whether an identified pet is permit-
ted to pass through the pet door. More particularly in em-
bodiments the learn modes comprise an ’entry and exit’
learn mode, where a pet may pass in both directions
through the pet door, and an ’entry only’ learn mode, in
which the pet is committed to pass in only a single direc-
tion thourgh the pet door. Alternatively, however, these
modes may be programmed via user interface rather than
learnt. Thus additionally or alternatively the electronic
control system may be programmable to define, for each
of a plurality of differently identified pets, permitted
modes of use/motion through the pet door.

[0015] The mechanical configuration of the pet door
makes the system particularly suitable foran RFID reader
as, because a pet enters the tunnel before the door on
the far side is controlled, there is a convenient space
where the pet is positioned for tag reading. Thus in some
preferred embodiments the pet door comprises a loop
antenna for the RFID reader encompassing the tunnel.
With other RFID reader arrangements an antenna coil or
other antenna arrangement may be located in, on or ad-
jacent the tunnel defined by the tunnel position of the pet
door, for a similar purpose.

[0016] In preferred embodiments the tunnel position of
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the pet door includes a formation with a straight or con-
cave surface defining a step down to a region of in-
creased floor depth of the tunnel between the moveable
flaps. This step formation is located such that a moveable
flap moves or swings over the downwards step. In this
way if an animal attempts to withdraw a paw from behind
a flap which has been pushed inwards into the tunnel,
rather than the downwards swinging motion of the flap
trapping the paw against the floor of the tunnel with in-
creasing force as the paw is withdrawn, the action of with-
drawing a paw tends to push the flap inwards, maintaining
an aperture through which the paw may be withdrawn
without injury. Preferably this region of increased floor
depth includes one or more drainage holes for any water
which may collect.

[0017] In one convenience to manufacture implemen-
tation the pet door comprises first and second door parts
each bearing a moveable flap. One of these door parts
includes the tunnel position and mounts an external
frame. This external frame in turn mounts an adjustable
length attachment or bracket, attaching the external
frame, and hence the first door part, to the second door
part. In this way substantially the same moulding may be
employed for the first and second door parts, whether
one door part is used on its own or in combination with
aseconddoor part. This therefore facilitates manufacture
of a range of pet doors with either one or two moveable
flaps.

[0018] Inarelated aspect the invention provides meth-
od of programming a selective pet door installed in a
building, for selective control of pet entry and exit to and
from the building, the selective pet door comprising a
tunnel including a moveable flap, in embodiments with a
moveable flap at either end, and one or more controllable
locks for the or each flap to inhibit (outward) opening of
the flap and egress from the tunnel by a pet, the pet door
further comprising an a tag reader to read a tag on a pet
identifying the pet and to control said one or more locks
in response to control movement of a pet though the pet
door, the method comprising: providing a plurality of learn
modes for said pet door, said learn modes defining
whether an identified pet is permitted to exit and enter
the building; providing one or more user controls to en-
able a user to activate a selected said learn mode; acti-
vating a selected said learn mode in response to a user;
and using a tagged pet to program the pet door in said
selected learn mode.

[0019] In some preferred embodiments the learn
modes comprise an entry and exit mode, and an entry-
only mode, as previously described.

[0020] Thus in a related aspect the invention provides
a selective pet door for selective control of pet entry into
and exitfrom a building, the selective pet door comprising
a tunnel with a moveable flap at either end, and a con-
trollable lock for each flap to inhibit outward opening of
the flap and egress from the tunnel by a pet, the pet door
further comprising a tag reader to read a tag on a pet
identifying the pet and to control said locks in response,
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to control movement of a pet though the pet door, the
selective pet door further comprising: means for provid-
ing a plurality of learn modes for said pet door, said learn
modes for defining whether an identified pet is permitted
to exit and enter the building; providing one or more user
controls to enable a user to activate a selected said learn
mode; and a system for storing entry and exit control data
programmed using a tagged pet when the pet door is in
a selected said learn mode.

[0021] Inafurtherrelated aspecttheinvention provides
a selective pet door with a safety mode, wherein the pet
door is configurable to allow a pet into but not out of a
building, the pet door comprising at least one moveable
flap, a controllable lock for the flap, and a tag reader to
read a tag on a pet identifying the pet and to control said
controllable lock in response, to control movement of a
pet through the pet door; wherein said at least one con-
trollable lock and said at least one moveable flap are, in
combination, controllable to restrict movement of a pet
through said pet door in each of two opposite directions,
and wherein the pet door further comprises: a data store
configured to store permission data defining, for each of
a plurality of identified pets, an allowed use mode of said
petflap; and an electronic control system coupled to said
tag reader and to said at least one controllable lock to
control movement of an identified pet through said pet
doorin response to the allowed use mode of the pet door
for the identified pet defined by said stored permission
data; and wherein said use modes of said pet door in-
clude at least an entry/exit mode in which an identified
petis able to both enter and exit the building, and a safety
mode in which an identified pet only is able to enter the
building.

[0022] In embodiments the electronic control system
is programmable to define an allowed use mode for each
identifiable pet. In embodiments programming of the pet
door may be achieved by activating a programming
mode, for example by means of a user control, and then
bringing the tagged pet up to the pet door, optionally from
one or the other side of the door.

[0023] In embodiments the pet door has a tunnel por-
tion defining a tunnel for entry/exit of the pet and a loop
antennaforthe tagreaderencompasses the tunnel. More
specifically, in some preferred embodiments the loop an-
tenna is split such that portions of the loop antenna are
disposed to either side of the moveable flap. In such an
arrangement there are advantages in connecting the an-
tennas together, preferably in series with one another,
so that they inductive couple together, driving and receiv-
ing with them jointly. This is explained in more detail later.
[0024] In embodiments the more turns are provided on
one side of the flap than the other. More specifically, in
embodiments the tunnel is asymmetrical, extending fur-
ther to one side of the flap than the other, the long side
of the tunnel extending through the wall in which the door
is mounted, the flap being located on the interior side of
the wall (where the tunnel may simply be a stub). With
such an arrangement, an animal may partially enter the
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tunnel where the tunnel is long, facilitating reading the
tag, but on the shorter side the tag must effectively be
read at a greater range, and thus providing a larger
number of turns on this side can be helpful.

[0025] Features of the previously described aspects
and embodiments of the invention may also be employed
with this safety-mode door.

[0026] A still further advantage of a pet door as de-
scribed above is that the pet door can be arranged so
thatone inwardly hinged flap obstructs and interferes with
the inward hinging of the other flap (where the controlla-
ble lock for the other flap is not activated). This can there-
fore be employed to provide a particularly secure en-
try/exit control mechanism and, in particular, this tech-
nique can be employed to provide a pet door which is
robust against a determined effort at impermissible entry
by an untagged intruder animal such as a raccoon.
[0027] Thus in a further aspect the invention provides
an anti-intruder pet flap, the pet flap comprising a tunnel
portion defining a tunnel for a pet, the tunnel portion bear-
ing a pair of flaps, one towards either end of the tunnel,
each flap being hinged at the top, and wherein at least
one said flap is provided with a controllable lock to, when
operated, inhibit the flap from hinging outwards away
from said tunnel, wherein said flaps are mounted to en-
able a flap to swing inwards towards said tunnel, and
wherein, when a first of said flaps is in an inwardly swung
position said first flap inhibits the second of said flaps
from swinging inwards. In some embodiments each flap
may be provided with a controllable lock.

[0028] In a still further aspect the invention provides a
selective pet door with paw-protect, the pet door allowing
selective control of entry/exit to/from a building, the pet
door comprising: a tunnel portion defining a tunnel for
entry/exit of a pet; at least one moveable flap mounted
in or adjacent an end of said tunnel; and wherein said
tunnel portion includes a formation with a straight or con-
cave surface defining a step down to a region of in-
creased floor depth of said tunnel adjacent said at least
one moveable flap, and wherein said moveable flap
swings over said downwards step.

[0029] In a still further aspect the invention provides a
selective pet door allowing selective control of pet en-
try/exit to/from a building, the pet door comprising: a tun-
nel portion defining a tunnel for entry/exit of a pet; at least
one moveable flap within said tunnel; a controllable lock
for the flap; and a tag reader to read a tag on a pet iden-
tifying the pet and to control said controllable lock to con-
trol movement of a pet through the pet door; and a loop
antenna for said tag reader, wherein said loop antenna
encompasses said tunnel; wherein said loop antenna is
split such that a first and second portions of said loop
antenna are disposed to either side of said moveable flap.
[0030] In embodiments the first and second portions
of the loop antenna are connected in series with one an-
other and couple together inductively.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0031]
Figure 1 shows an embodiment of a pet door.

Figure 2 shows a side view of an embodiment of a
pet door.

Figure 3 shows an illustration of a cat using the pet
door of figure 2. Figure 3A shows the catapproaching
from the inside of the house. Figure 3B shows the
cat approaching from the outside of the house.

Figure 4 shows an embodiment of a pet door with
two optical proximity detectors.

Figure 5 shows an embodiment of a pet door with
two optical proximity detectors that detectareflection
from a cat.

Figure 6 shows an embodiment of a pet door with
two door rotation sensors.

Figure 7 shows a flow chart for a single learn mode.

Figure 8 shows a flow chart for a first learn mode of
entry and exit, and asecond learn mode of entry only.

Figure 9 shows a flow chart for a first learn mode of
entry allowed, and a second learn mode of exit al-
lowed.

Figure 10 shows a block diagram ofthe differentelec-
tronic elements of an embodiment of a pet door.

Figure 11 illustrates a mounting method for a pet
door with mounting brackets between first and sec-
ond assemblies.

Figure 12 shows an embodiment of a pet door with
a step down feature between the two doors and a
drain hole.

Figure 13 shows an intruder animal attempting to
enter the house.

Figure 14 shows a selective pet door with a single
door and multiple RFID antennae.

DETAILED DESCRIPTION OF EMBODIMENTS

[0032] Broadly speaking we will describe a selective
exit pet door comprising an opening through which an
animal is either allowed access or not. An inner door is
situated across the opening towards the inside of the
house with a lock that can selectively stop the door from
opening inwards. This lock is controlled electronically,
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either allowing access to the inside or preventing access.
[0033] An outer door is situated across the opening
towards the outside of the house with a lock that can
selectively stop the door from opening outwards. This
lock is controlled electronically, either allowing access to
the outside or preventing access.

[0034] Such a pet door may recognise an animal’s ID
code and selectively either letthem access to the outside,
while still implementing the selective entry function, or
bar them from accessing the outside. Uses for a pet door
with this function include when an owner has a number
of pets, some of which are allowed access to the outside
and others that are keptindoors. Examples include when
an owner has an older cat who goes outside and a kitten
who has yet to be inoculated against common illnesses
and as such should be kept indoors until it is older. Entry
to the home may still be restricted to the owners pets
only, preventing access by intruder animals.

[0035] In embodiments a single RFID antenna sur-
rounds the opening and is mounted between the inner
and outer doors. It may fit entirely in the space between
the two doors or may extend beyond either door towards
the inside and/or the outside of the house.

[0036] The pet door may also include a sensor that
detects that an animal is either trying to enter or leave
the house. This may take the form of a single optical
detector that is situated between the doors and is trig-
gered when a pet’'s head is put at least partially into the
tunnel between the two doors. Alternatives to a single
optical sensor include:

- Having two sensors that detect the approach of a
pet on the inside and on the outside of the house,
respectively.

- Sensors that detect door movement, as a result of
an animal pushing the inner or outer door.

Many alternative types of sensor may be used to detect
that an animal is either trying to enter or leave the house.
[0037] Inone embodimentthe readerisrun continually
to read for an RFID tag that may be one of the owner’s
pets. In alternative embodiments, the RFID reader is only
activated when the sensor has indicated an animal is
trying to enter or leave the house. Such embodiments
may have much lower power requirement and may be
battery powered. The high power requirement of running
the reader continually may necessitate an external power
supply.

[0038] In one embodiment, when a pet attempts to
leave the house it pushes the inner door open towards
the outside of the house. An optical sensor in the tunnel
detects the pet’s presence in the tunnel and activates the
RFID scanner. If the pet’s ID matches one stored in mem-
ory corresponding to an animal allowed outside then the
pet door opens the lock on the outer door. Now the outer
door is free to open outwards and the animal may push
their way through both doors to gain access to the outside
world. If the pet’s ID does not match that of an animal
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allowed outside then the lock on the outer door is not
opened and access through the outer door to the outside
is barred.

[0039] When a pet attempts to enter the house from
outside it pushes the outer door open towards the inside
of the house. An optical sensor in the tunnel detects the
pet’s presence in the tunnel and activates the RFID scan-
ner. If the pet’s ID matches one stored in memory corre-
sponding to an animal allowed inside then the pet door
opens the lock on the inner door. Now the inner door is
free to open inwards and the animal may push their way
through both doors to gain access to the house. If the
pet’s ID does not match that of an animal allowed inside
then the lock on the outer door is not opened and access
through the outer door to the outside is barred.

[0040] The two electronic locks in the inner and outer
door may be controlled independently or may be wired
in parallel. Such a parallel connection means that both
locks open when the inner or outer door is unlocked in
the scenarios described above. However such operation
still allows the access to the inside or outside as desired
and described above.

[0041] The list of animals allowed inside may be the
same as the list of the animals allowed outside. Alterna-
tively the lists may be different. There may be an advan-
tage of only allowing certain animals from a group of
house pets free access to the outside, but then allowing
all of the house pets access into the house. If one pet
that is barred from access to the outside does in fact gain
access to the outside, for example by following another
pet before the doors close behind them, then it would be
beneficial to allow the escaped pet back into the house.
In this case the ID code of the escaped pet should appear
in the list of animals allowed inside but not those allowed
outside.

[0042] One advantage of this arrangement of two
doors with an antenna in between is that whenever an
animal is trying to enter or exit the house it puts its head
through the RFID antenna. The antenna is therefore
placed closer to the RFID tag on or under the skin of the
pet. The read range of the RFID reader in the pet door
is now very similar to that of a purely selective entry pet
door, as disclosed in EP2080172. Furthermore, in order
to achieve this similar read range there is a cost saving
over alternative setup where one door is used and two
antennae are used, one situated on the inside and one
on the outside of the door. Such an alternative arrange-
ment has the added cost of the second antenna and as-
sociated electronics, whereas the arrangement dis-
closed here only requires the second door and locking
mechanism. Moreover the arrangement described here
may make efficient use of the plastic parts designed for
operation in the selective entry pet door, with minimal
extra investment in new mould tools required.

[0043] In another embodiment the pet door may in-
clude additional locks to control opening of the two doors
in either direction. These may be manual override locks
that stop opening in one or both directions. Alternatively
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it may comprise an additional electronic lock on one or
both of the doors. Use of such additional locks may in-
clude keeping pets in at night or locking the door com-
pletely for security when the petdooris notinuse. Control
over the locks may be electronic and may use a timer to
change the locking mode depending on the time of day.
Setup and control of the locking modes may be via but-
tons on the pet door or via an external panel or computer
connected to the pet door via a cable or wireless inter-
face. The locking mode may be controlled over the inter-
net.

[0044] Inembodiments thereis alearn process where-
by the owners pets are read by the pet door and their ID
codes stored in memory into the lists of pets allowed in-
side or outside. This learn process may take the form of
learning the next animal to pass through the pet door. In
one embodiment all animals are stored in memory using
the same learn process. The entry and exit access of
each code is then set using a panel on the pet door or
via a computer connected to the pet door via a cable,
wireless interface, internet, etc.

[0045] In alternative embodiments there may be more
than 1 learn mode. For example, in one learn mode the
animals that are allowed to exit the house are stored, in
asecond learn mode the animals that are allowed to enter
the house are stored. It may be that all animals allowed
to exit the house are automatically put on the list of ani-
mals allowed to enter the house, and the second mode
is only used to learn the animals ID codes who are not
allowed to exit the house. In this way all the owners pets
are allowed access to the house, even if they are not
purposefully allowed to exit the house. This protects
against an animal accidentally managing to leave the
house, in which case it is not locked outside.

[0046] Inan alternative embodiment the ID codes may
be inputted into the pet door, rather than the pet door
reading the ID codes from the pets. Such inputting may
be via a terminal on the pet door or via a computer or
similar device connected to the pet door via a cable, wire-
less link, internet, etc.

[0047] In some embodiments the pet door may bene-
ficially incorporate a step down between the two doors.
This helps ensure that a paw pushed out under the door
and pulled back is not pinched by the door. This minimis-
es the chance of injury to any animal using the door.
[0048] In some embodiments the region between the
doors also incorporates a drain hole to allow water to
drain away. This is particularly useful if the pet door in-
corporates a step down between the doors, which would
otherwise form a region that would collect water.

[0049] In some embodiments the pet door is assem-
bled as follows. A first assembly includes the inner door
and tunnel that incorporates the antenna. The first as-
sembly is mounted in place, with an external frame com-
pleting the installation. A second assembly includes the
outer door and a collar that mates with the end of the
tunnel of the first assembly. This is pushed onto the end
of the tunnel. A separate set of fixings connect the second
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assembly to the first assembly permanently via the ex-
ternal frame. This set of fixings is adjustable in length
before itis fixed in place in order to cope with the variable
position of the tunnel end in relation to the external frame
that is a consequence of the first assembly being mount-
ed into different door (or wall) thicknesses. Finally an
external cover is used to cover the gap from the second
assembly to the external frame of the first assembly. In
this assembly the pet door looks like a conventional pet
door installation on the inside of the house, which is the
most important side aesthetically. The increased depth
of the whole assembly pokes out of the door towards the
outside of the house.

[0050] Referring now to Figure 1, this shows an em-
bodiment of a pet door. Figure 2 shows a similar embod-
imentin side view to illustrate the different elements. The
embodiment comprises an opening 1 through which an
animal is either allowed access or not. An inner door 2
is situated across the opening towards the inside of the
house with a lock 3 that can selectively stop the door
from opening inwards. This lock is controlled electroni-
cally, either allowing access to the inside or preventing
access.

[0051] An outer door 4 is situated across the opening
towards the outside of the house with a lock 5 that can
selectively stop the door from opening outwards. This
lock is controlled electronically, either allowing access to
the outside or preventing access.

[0052] Asingle RFID antenna 6 surrounds the opening
and is mounted between the inner and outer doors. In
this embodiment it fits entirely in the space between the
two doors. In alternative embodiments it may extend be-
yond either door towards the inside and/or the outside of
the house.

[0053] The pet door in figure 2 also includes a sensor
that detects that an animal is either trying to enter or leave
the house. This takes the form of an optical detector 7
that is situated between the doors. This sensor produces
a beam of infrared light 8 that reflects from the bottom of
the tunnel and is sensed at the top of the tunnel. When
a pet puts its head into the tunnel it interrupts the beam
and its presence is registered.

[0054] Operation of the pet door is illustrated in figure
3. Figure 3A shows a cat 9 attempting to leave the house.
The cat pushes the inner door open towards the outside
of the house. As it puts its head into the tunnel it breaks
the beam of the proximity detector and its presence is
registered. At this point the petdoor tries to read the RFID
tag 10 embedded in the cat with the RFID antenna 6.
The RFID reader PCB 11 and battery power 12 are also
shown in the figure. Although an embedded tag is shown,
an alternative is to use an external RFID tag, such as a
collar mounted tag. Once the RFID read completes the
ID number of the tag is compared to a list of valid ID
numbers corresponding to pets that are allowed to exit
the house. If there is a match to this list then the outer
lock 5 is opened up and the cat is allowed free access
to the outside by pushing through the outer door. If there
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is no match to this list then outer lock is not opened and
the cat is not allowed access through the outer door to
the outside.

[0055] The operation of the pet door in the alternative
direction is shown in figure 3B. Figure 3B shows a cat
attempting to enter the house from the outside of the
house. The cat is able to push through the outer door
and puts its head up to the inner door. This breaks the
light beam of the proximity detector, and the cat’s pres-
ence is registered. The RFID reader attempts to read the
cat’s ID number of their tag and compares this to a list
of valid ID numbers corresponding to pets that are al-
lowed to enter the house. If there is a match to this list
then the inner lock 5 is opened up and the cat is allowed
free access to the inside by pushing through the inner
door. If there is no match to this list then the inner lock
is not opened and the cat is not allowed access through
the inner door to the inside.

[0056] In this embodiment the inner and outer locks
may be connected in parallel and operated simultane-
ously. This does not affect the operation as described
above as the inner lock does not stop the inner door from
opening outwards, as shown in figure 3A and the outer
lock does not stop the outer door from opening inwards
as shown in figure 3B.

[0057] In this embodiment the list of cats allowed to
enter and exit the house may be the same. Alternatively
if the lists of cats allowed to enter and exit the house are
not the same then the inner and outer locks may be in-
dependently controlled accordingly. For example if an
animal is detected and its ID code corresponds to an
animal only allowed to enter the house, but not exit the
house, then the inner lock only is opened. If the detection
was actually an animal trying to enter the house then it
would thenbe allowed inside. If the detection was actually
an animal trying to exit the house then it would not be
allowed outside as the outer lock would not be opened.
In a similar manner if an ID corresponds to an animal
allowed to enter and exit the house then both locks are
opened up. In this way independent control over the locks
allows operation with different lists of animals allowed to
enter and exit the house.

[0058] The use of the proximity sensor in the above
embodiment allows operation at low power which is use-
ful for battery powered operation. However, operation
without a proximity sensor is also possible, and the RFID
reader may be left permanently on or may be regularly
is switched on to try to read the ID tag of an animal in its
read field. Once an ID tag is read and if it matches one
ofthe ID tagsinthe stored tags list then the corresponding
lock or both locks are opened and the animal is allowed
to enter or leave the house as required.

[0059] Figure 4 shows an alternative embodiment of a
pet door which includes two optical proximity sensors.
These are mounted on the inner and outer sides of the
petdoor. Ifthe inner proximity sensor 7 is activated before
the outer proximity sensor 12 then the pet door infers that
an animal is attempting to exit the house and the ID
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number from said animal is compared to a list of animals
allowed to exit the house. Similarly if the outer proximity
sensor is registered before the inner proximity sensor
then an animal is attempting to enter the house and the
list for comparison of the ID number is the list of animals
allowed to enter the house.

[0060] Figure 5 illustrates an alternative embodiment
of a pet door. Figure 5A shows the approach of a pet
from the inside of the house, which is detected by one of
a pair of optical sensors 13 and 14. The inner optical
detector 13 detects areflection from the cat and activates
the reader, as for the previous embodiment. Similarly fig-
ure 5B shows the approach of the pet from the outside
of the house, which is detected by the outer optical sen-
SOr.

[0061] Figure 6 shows another embodiment of a pet
door. Here the pet door comprises an inner door rotation
sensor 15 and an outer door rotation sensor 16. Each
rotation sensor comprises a set of fins that interrupt pho-
tointerruptors 17. Each photointerruptor comprises two
optical sources setup in quadrature so that both the de-
gree of movement and the direction of movement may
be determined. No proximity detector is needed in this
case as the approach of an animal from the inside or
outside of the house may be determined from the door
rotation sensors. If an animal approaches from the inside
of the house the inner rotation sensor will be activated
first. Similarly if an animal approaches from the outside
of the house the outer rotation sensor will be activated
first.

[0062] Various other alternative combinations of prox-
imity sensor and angle sensor are also possible. These
include the use of an inner proximity sensor, as shown
in figure 2 in combination with an inner rotational sensor
as shown in figure 6. Such an arrangement would have
the advantage of being able to determine whether an
animal had approached from the inside or outside of the
house, whilst keeping all the electronics and sensors
close to the inside of the house. Such an arrangement
may be advantageous in ensuring all electronics are kept
away from water damage associated with exposure to
the elements.

[0063] Where the direction of approach of the animal
is known, as in some embodiments above, the inner and
outer locks may be controlled independently. If an animal
has approached from the inside of the house and its ID
number means it should be allowed access to the outside
then only the outer lock need be opened up. Similarly if
an animal has approached from the outside of the house
and its ID number means it should be allowed access to
the inside then only the inner lock need be opened up.
Such independent control of the two locks results in a
power saving when compared to activation of the two
locks in parallel.

[0064] Embodiments of learn modes are now de-
scribed that allow the setup and storage if the lists of
allowed ID numbers for animals to enter or exit the house.
Figure 7 shows a flow chart for a single learn mode to
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setup a single list of animals allowed to enter and exit
the house. Animals not on this list are not allowed to exit
the house, or enter it. A button may be pressed that sets
the pet door into learn mode. When in this state it waits
for an animal to approach and trigger the proximity de-
tector. Once its ID code is read error checking such as
a CRC error check may be performed to make sure it is
a valid ID number. Then the number may be stored in
memory, forming part of the list of animals allowed to
enter and exit the house. Once this is complete the pet
door exits learn mode.

[0065] Figure 8 shows an alternative embodiment of
learn modes. Here the pet door has a first learn mode
that allows corresponding animals entry and exit from
the house and a second safety learn mode. In the safety
mode animals are allowed entry but not exit from the
house. Such a safety mode is beneficial when an animal
not normally allowed outside escapes from the house
and it will be allowed back inside. Figure 8 shows a flow
chart for the operation of the two learn modes.

[0066] In an alternative embodiment the pet door has
afirst learn mode for all animals allowed to exit the house
and a second for all animals allowed to enter the house.
Figure 9 shows a flow chart for the operation of these
two learn modes. The pet owner is required to go through
the learn process multiple times for their different pets.
For example if they have two cats, one of which is kept
indoors then they would put one animal through the first
learn mode and both animals through the second learn
mode. This would ensure that only the correct animal is
allowed outside, but if the wrong animal were somehow
to escape then it would still be allowed inside. These
learn modes allow equivalent operation to the safety
mode described above.

[0067] An alternative approach to the setup of the lists
of animals allowed entry or exit is to program their num-
bers in using a console. Such a console might take the
form of a keypad on the pet door, where the ID codes
are keyed into the keypad. Alternatively it might be an
web page setting up the pet door remotely via the internet
with a wired connection to the pet door. Alternatively it
might be over a web page via the internet with a wireless
connection to the pet door. Figure 10 shows a block di-
agram of the different pet door elements, including the
following:

1) central CPU

2) RFID reader and antenna

3) Animal proximity detectors

4) Button control

5) Lock and lock driving electronics

6) Optional connection to a console, wired network,
or wireless network.

[0068] Figure 11 shows an embodiment of a pet door
mounting method. A first assembly 18 includes the inner
door and tunnel that incorporates the antenna. The first
assembly is mounted in place, with an external frame 19
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clamping it into place on the other side of the door (door
not shown in figure 11). A second assembly 20 includes
the outer door and a collar 21 that mates with the end of
the tunnel of the first assembly. This is pushed onto the
end of the tunnel. A separate set of fixings 22 connect
the second assembly to the first assembly permanently
via the external frame. This set of fixings is adjustable in
length before it is fixed in place in order to cope with the
variable position of the tunnel end in relation to the ex-
ternal frame that is a consequence of the first assembly
being mounted into different door thicknesses. Finally an
external cover (not shown in figure 11) may be used to
cover the gap from the second assembly to the external
frame. In this assembly the pet door looks like a conven-
tional pet door installation on the inside of the house,
which is the most important side aesthetically. The in-
creased depth of the whole assembly pokes out of the
door towards the outside of the house. An optional cos-
metic cover may be used to cover the region between
the external frame 19 and the second assembly 20.
[0069] Oneadvantage ofthe above embodimentis that
most mouldings are common to the case of a selective
entry pet door. Therefore this reduces the cost of invest-
ment in mould tools.

[0070] Figure 12 shows a side view of a pet door which
includes a step down 22 between the inner and outer
doors. An animal’s paw 23 is shown poking out under
the inner door and this extends into the step down region.
If this paw is pulled back then the door will move harm-
lessly out of the way. Without such a step down feature
there is a possibility that such an actions would result in
a paw being pinched under the door. This step down is
therefore a useful safety feature. When used in combi-
nation with an inner and outer door, such a step down
feature forms an enclosed region where water can col-
lect. One or more drain holes 24 is therefore a beneficial
feature of this and other embodiments.

[0071] Figure 13 shows an intruder animal 25 attempt-
ing to enter the house from the outside. One possible
mode of entry of an intruder animal for many pet doors
is to pull a door open from the outside, then gaining entry
to the inside under the door. In figure 13 the outer door
4 cannot be opened because of the outer lock 5. Instead
the outer door is pushed inwards by the intruder. Now
the innerdoor 2 cannot be pulled open outwards because
the outer door 5 obstructs it. The intruder animal is unable
to gain entry by pulling any doors open from the outside
ofthe house. Such an arrangement with two doors there-
fore has application in preventing access to the home for
intruder animals. This benefit may be useful even when
not combined with the selective exit function. The outer
lock 5 is not a requirement when implementing only the
anti-intruder function without the selective exit function.
Alternatively selective exit may be implemented with one
or mode locks on the inner door, with the outer door being
used solely for the purpose of the anti-intruder function.
The minimum requirement is that the inner door has at
least one lock to selectively allow access to the house
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and deny access to the house through the inner door for
the intruder animal.

[0072] All embodiments may also include a draft ex-
cluder providing at least a partial seal of the door to the
sides of the pet door assembly. The double door arrange-
ment has the advantage of increased draft exclusion rel-
ative to a single door. This can result in greater heat in-
sulation of the house which can be a benefit.

[0073] The safety mode described above is not limited
to the double door arrangement described in previous
embodiments. In fact this feature is beneficial in any pet
door that includes the selective exit function. Use of this
safety mode, different lists for animals entering and ex-
iting the house, and multiple learn modes to setup such
operation may be used in the alternative embodiment
shown in figure 14. Figure 14 shows a pet door with a
single door 26 and two RFID antennae 27 on either side
of the door. Two animal proximity detectors 28 on each
side of the door are used and locks 29 on each side of
the door are used to control access to the inside and
outside of the house. Such an embodimentdoes nothave
the cost advantage that results from some of the earlier
embodiments but is still a feasible scheme to implement
selective entry/exit from the house. As such, for all the
reasons identified above, it also benefits from the use of
a safety mode, different lists for animals entering and
exiting the house, and multiple learn modes to setup such
operation.

[0074] Insome preferred implementations of this 'safe-
ty mode’ door the antenna that is split with part on one
side of a door and part on the other. An example is illus-
trated in Figure 14, although the two parts of the split
antenna may have different dimensions and/or numbers
of windings. For example the antenna may have more
turns on the inside where the tunnel there is shorter, in
an embodiment in which the flap is towards the inside of
the house and the tunnel extends through the exterior
wall. Additionally or alternatively in such an embodiment
the part of the loop antenna on the inside may have a
smaller dimension (transverse cross-sectional area).
[0075] In preferred embodiments the two parts of the
antenna are connected in series and driven together, and
hence couple together inductively. This is not essential
- the antenna parts may be connected in parallel, but
then potentially one antenna part can take more of the
shared current than the other.

[0076] Surprisingly it has been found that connecting
the antennas together, in particular in series, provides
almost the same effectiveness (eg field energy/read
range) as if each antenna were operated separately. For
example, the reader could be switched between the an-
tennas, which might be presumed to be a better ap-
proach. However in practice the RFID tag reading in-
volves driving an antenna, and when only one antenna
is driven at once this can induce relatively high voltages
in the other antenna, which in turn requires a circuit de-
sign to accommodate this. Connecting the antennas to-
gether, in either series or in parallel, mitigates this whilst
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providing almost the same effectiveness as when oper-
ating the loops separately. In embodiments the end result
is an antenna with similar properties to an antenna on
the outside only, but with an improved field pattern for
good read range on both sides of the door.

[0077] Although it is preferable to employ two locks in
this manner it is not essential - for example a single lock
or locking mechanism could operate on the hinge of the
moveable flap to control access through the door.
[0078] Many alternative embodiments of a selective
pet door are also possible, including ones with a single
RFID antenna and single door. The use of the safety
mode, different lists for animals entering and exiting the
house, and multiple learn modes to setup such operation
may also have beneficial application in such embodi-
ments.

[0079] One advantage of this arrangement of two
doors with an antenna in between, common to all the
embodiments described, is that whenever an animal is
trying to enter or exit the house it puts its head through
the RFID antenna. The antennais therefore placed closer
to the RFID tag on or under the skin of the pet. The read
range of the RFID reader in the pet door is now very
similar to that of a purely selective entry pet door, as
disclosed in EP2080172. Furthermore, in order to
achieve this similar read range there is a cost saving over
alternative setup where one door is used and two anten-
nae are used, one situated on the inside and one on the
outside of the door. Such an alternative arrangement has
the added cost of the second antenna and associated
electronics, whereas the arrangement disclosed here on-
ly requires the second door and locking mechanism.
[0080] In embodiments the pet door may include ad-
ditional locks to control opening of the two doors in either
direction. These may be manual override locks that stop
opening in one or both directions. Alternatively it may
comprise an additional electronic lock on one or both of
the doors. Use of such additional locks may include keep-
ing pets in at night or locking the door completely for
security when the pet door is not in use. Control over the
locks may be electronic and may use a timer to change
the locking mode depending on the time of day. Setup
and control of the locking modes may be via buttons on
the pet door or via an external panel or computer con-
nected to the pet door via a cable or wireless interface.
The locking mode may be controlled over the internet. A
manual override lock 18 is shown in figure 1.

[0081] We have described a range of smart pet doors
that operate from an RFID tag either attached to a pet or
embedded under the skin of the pet. Specifically embod-
iments relate to the implementation of both selective en-
try and exit. Additional aspects and embodiments of the
invention, for which independent protection may be
sought, follow:

[0082] Thus we have also described techniques for
setup of a pet door with two doors and selective exit im-
plemented; a petdoor with an RFID antenna substantially
in between the two doors; and a pet door using proximity
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sensors (which may be rotational sensors), more partic-
ularly use of the sensors to detect the direction of ap-
proach of the pet. We have also described techniques
for selective exit where the list of animals allowed to enter
the house is not the same as the list of animals to exit
the house, in particular used as a safety feature to avoid
animals being locked out. These techniques may be used
in combination with direction of approach information of
the pet to determine to which list to compare the read ID
code. We have also described a pet door with a single
learn mode for one list of animals allowed to enter and
exit the house; two learn modes to selectively program
animals to enter and exit and animals to enter only; and
two learn modes for animals to enter the house and those
to exit the house. Additionally or alternatively animal en-
try/exit control data may be via a console, for example
via a keypad or web page. We have also described a pet
door with control over one or more flaps of the door via
the internet, for example via a wireless connection.
[0083] Various developments and techniques are out-
lined below in E1 to E40:

E1. A selective pet door with a safety mode, wherein
the pet door is configurable to allow a pet into but
not out of a building, the pet door comprising at least
one moveable flap, a controllable lock for the flap,
and a tag reader to read a tag on a pet identifying
the pet and to control said controllable lock in re-
sponse, to control movement of a pet through the
pet door;

wherein said at least one controllable lock and said
at least one moveable flap are, in combination, con-
trollable to restrict movement of a pet through said
pet door in each of two opposite directions, and
wherein the pet door further comprises:

a data store configured to store permission data
defining, for each of a plurality of identified pets,
an allowed use mode of said pet flap; and

an electronic control system coupled to said tag
reader and to said at least one controllable lock
to control movement of an identified pet through
said pet door in response to the allowed use
mode of the pet door for the identified pet defined
by said stored permission data; and

wherein said use modes of said pet door include
at least an entry/exit mode in which an identified
pet is able to both enter and exit the building,
and a safety mode in which an identified pet only
is able to enter the building.

E2. A selective pet door as described in E1 wherein
said electronic control system is programmable to
define a said allowed use mode for each said iden-
tifiable pet.

E3. A selective pet door as described in E2 wherein
said electronic control system is programmable us-
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ing said identifiable pet.

E4. A selective pet door as described in any one of
E1 to E3 further comprising a loop antenna for said
tag reader, and a tunnel portion defining a tunnel for
entry/exit of said pet, wherein said loop antenna en-
compasses said tunnel, wherein said moveable flap
is located within said tunnel, and wherein said loop
antenna is split such that a first and second portions
of said loop antenna are disposed to either side of
said moveabile flap.

E5. A selective pet door as described in E4 wherein
said flap is located asymmetrically within said tunnel
such that the tunnel extends further to one side of
said flap than the other, and wherein a first portion
of said loop antenna on a short side of said tunnel
has more turns than a second portion of said loop
antenna on a longer side of said tunnel.

E6. A selective pet door as described in E4 or E5
wherein said first and second portions of said loop
antenna are electrically connected together, in par-
ticular connected in series with one another.

E7. A selective pet door as described in any one of
E1 to E6 comprising two said controllable locks, one
to either side of said at least one moveable flap.

E8. A selective pet door as in any one of E1 to E7
further comprising at least one proximity detector to
detect attempted entry of a pet into said pet door,
and wherein said electronic control systemis respon-
sive to a signal from said proximity detector to control
said pet door.

E9. A selective pet door as described in E8 compris-
ing a tunnel portion defining a tunnel for entry/exit of
said pet and two said proximity detectors, one to-
wards either end of said tunnel; and wherein said
electronic control system is responsive to a signal
from said proximity detectors to determine adirection
movement of a pet through the pet door, and to con-
trol said at least one controllable lock responsive to
said determined direction of movement.

E10. A selective pet door as described in E8 or E9
wherein said electronic control system stores two
sets of permission data defining allowed directions
of movement of a pet through said pet door, a first
set of permission data comprising permission data
for one or more identified pets and defining a first set
of one or more allowed/forbidden directions of move-
ment of the identified pet through said pet door, and
a second set of permission data comprising permis-
sion data for one or more identified pets and defining
a second set of one or more allowed/forbidden di-
rections of movement of the identified pet through
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said pet door, and wherein said electronic control
system is configured to select one of said sets of
permission data for use in controlling movement of
an identified pet through said pet door responsive to
said determined direction of movement.

E11. A selective pet door as described in E8, E9 or
E10 comprising a tunnel portion defining a tunnel for
entry/exit of said pet, wherein a said proximity de-
tector comprises, at one side of said tunnel, a system
to generate and sense a beam of light reflected on
an opposite side of the tunnel.

E12. A selective pet door as described in any one of
E1to E11 wherein said electronic control system has
a plurality of learn modes to learn, and store in mem-
ory, permission data for a petidentified by said RFID
reader, wherein said permission data defines, for
each of two directions of movement through the pet
door, whether an identified pet is permitted to pass
through the pet door.

E13. Aselective petdoor as describedin E12 where-
in said learn modes comprise an ‘entry and exit’ learn
mode in which the pet door learns and stores per-
mission data defining whether an identified petis per-
mitted to pass in each of two opposite directions of
movement through said pet door, and an ’entry only’
learn mode in which the pet door learns and stores
permission data defining whether an identified pet is
permitted to pass in just a single direction of move-
ment though said pet door.

E14. A selective pet door as described in any one of
E1 to 13 wherein said electronic control system is
programmable to define, for each of a plurality of
differently identified pets, and for each of two direc-
tions of movement through the pet door, whether an
identified pet is permitted to pass through the pet
door.

E15. A selective pet door as described in any one of
E1 to E15 comprising a tunnel portion defining a tun-
nel for entry/exit of said pet, wherein said tunnel por-
tion includes a formation with a straight or concave
surface defining a step down to aregion of increased
floor depth of said tunnel adjacent said at least one
moveable flap, and wherein said moveable flap
swings over said downwards step.

E16. A selective pet door as described in any one of
E1to 15 comprising a tunnel portion defining a tunnel
for entry/exit of said pet, first and second moveable
flaps, one towards either end of said tunnel, and first
and second controllable locks each for a respective
said flap, wherein said first controllable lock is con-
trollable to selectively enable and inhibit opening of
said first flap, and wherein said second controllable
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lock is controllable to selectively enable and inhibit
opening of said second flap.

E17. A selective pet door for allowing selective con-
trol of entry/exit to/from a building, the pet door com-
prising:

a tunnel portion defining a tunnel for entry/exit
of a pet;

first and second moveable flaps, one towards
either end of said tunnel; and

first and second controllable locks each for a
respective said flap, wherein said first controlla-
ble lock is controllable to selectively enable and
inhibit opening of said first flap, and wherein said
second controllable lock is controllable to selec-
tively enable and inhibit opening of said second
flap.

E18. A selective pet door as described in E17 where-
in a said lock allows opening of the respective flap
inwards, towards the tunnel, and is controllable to
selectively enable and inhibit opening of a respective
said flap outwards away from said tunnel.

E19. A selective pet door as described inE17 or E18
wherein said firstand second locks are electronically
controllable, and wherein the pet door further com-
prises:

anRFID readertoread an RFID tagon a pet; and
an electronic control system coupled to said
RFID reader and to said first and second con-
trollable locks to control said locks in response
to an RFID signal read from said tag.

E20. A selective pet door as described in E19 where-
in said electronic control system is configurable for
a plurality of tagged pets having different RFID tag
codes, to define for each pet an allowed direction of
movement of the pet through the pet door.

E21. A selective pet door as described in E19 or E20
wherein said electronic control system is configura-
ble for a plurality of tagged pets having different RFID
tag codes, to define for each pet whether said con-
trollable locks allow both entry and exit of the pet
through the pet door or only entry of the pet through
the pet door.

E22. A selective pet door as described in E19, E20,
or E21 further comprising at least one proximity de-
tector to detect attempted entry of a pet into said pet
door, and wherein said electronic control system is
responsive to a signal from said proximity detector
to control said pet door.

E23. A selective pet door as described in E22 com-
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prising two said proximity detectors, one towards ei-
ther end of said tunnel; and wherein said electronic
control system is responsive to a signal from said
proximity detectors to determine a direction move-
ment of a pet through the pet door, and to control
said controllable locks responsive to said deter-
mined direction of movement.

E24. A selective petdoor as described in E23 where-
in said electronic control system is configured to se-
lectively activate just one of said controllable locks
responsive to said determined direction of move-
ment.

E25. A selective pet door as described in E23 or E24
wherein said electronic control system stores two
sets of permission data defining allowed directions
of movement of a pet through said pet door, a first
set of permission data comprising permission data
for one or more identified pets and defining a first set
of one or more allowed/forbidden directions of move-
ment of the identified pet through said pet door, and
a second set of permission data comprising permis-
sion data for one or more identified pets and defining
a second set of one or more allowed/forbidden di-
rections of movement of the identified pet through
said pet door, and wherein said electronic control
system is configured to select one of said sets of
permission data for use in controlling movement of
an identified pet through said pet door responsive to
said determined direction of movement.

E26. A selective pet door as described in E22, E23,
E24 or E25 wherein a said proximity detector com-
prises, at one side of said tunnel, a system to gen-
erate and sense a beam of light reflected on an op-
posite side of the tunnel.

E27. A selective pet door as described in E22, E23,
E24 or E25 wherein a said moveable flap comprises
a hinged flap, and wherein a said proximity detector
comprises a flap rotation sensor to sense rotation of
a said moveable flap about a hinge for the flap.

E28. A selective pet door as described in any one of
E19 to E27 wherein said electronic control system
has a plurality of learn modes to learn, and store in
memory, permission data for a pet identified by said
RFID reader, wherein said permission data defines,
for each of two directions of movement through the
pet door, whether an identified pet is permitted to
pass through the pet door.

E29. A selective petdoor as described in E28 where-
in said learn modes comprise an ‘entry and exit’ learn
mode in which the pet door learns and stores per-
mission data defining whether an identified petis per-
mitted to pass in each of two opposite directions of
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movement through said pet door, and an ’entry only’
learn mode in which the pet door learns and stores
permission data defining whether an identified pet is
permitted to pass in just a single direction of move-
ment though said pet door.

E30. A selective pet door as described in any of E19
to E29 wherein said electronic control system is pro-
grammable to define, for each of a plurality of differ-
ently identified pets, and for each of two directions
of movement through the pet door, whether an iden-
tified pet is permitted to pass through the pet door.

E31. A selective pet door as described in any one of
E19 to E30 further comprising a loop antenna for
said RFID reader, and wherein said loop antenna
encompasses said tunnel.

E32. A selective pet door as described in any one of
E17 to E31 wherein said tunnel portion includes a
formation with a straight or concave surface defining
a step down to a region of increased floor depth of
said tunnel between said moveable flaps, wherein a
said moveable flap swings over said downwards
step, and wherein said region of increased floor
depth includes one or more drain holes.

E33. A selective pet door as described in any one of
E17 to E32 comprising first and second door parts
each bearing a said moveable flap, wherein one of
said door parts includes said tunnel portion and
mounts an external frame, and wherein said external
frame mounts an adjustable length attachment to
said second door part.

E34. A method of programming a selective pet door
installed in a building, for selective control of pet entry
and exit to and from the building, the selective pet
door comprising a tunnel including a moveable flap
or a moveable flap at either end, and one or more
controllable locks for the or each flap to inhibit open-
ing of the flap and egress from the tunnel by a pet,
the pet door further comprising an a tag reader to
read a tag on a pet identifying the pet and to control
said one or more locks in response to control move-
ment of a pet though the pet door, the method com-
prising:

providing a plurality of learn modes for said pet
door, said learn modes defining whether an
identified pet is permitted to exit and enter the
building;

providing one or more user controls to enable a
user to activate a selected said learn mode;
activating a selected said learn mode in re-
sponse to a user; and

using a tagged pet to program the pet door in
said selected learn mode.
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E35. A method as described in E34 wherein said
learn modes comprise an entry and exit mode in
which the pet door is able to learn that an identified
pet is able to both enter and exit the building, and an
entry only mode in which the pet door is able to learn
that an identified pet is able only to enter the building.

E36. A selective pet door for selective control of pet
entry into and exit from a building, the selective pet
door comprising a tunnel with a moveable flap at
either end, and a controllable lock for each flap to
inhibit outward opening of the flap and egress from
the tunnel by a pet, the pet door further comprising
atag reader to read a tag on a pet identifying the pet
and to control said locks in response, to control
movement of a pet though the pet door, the selective
pet door further comprising:

means for providing a plurality of learn modes
for said pet door, said learn modes for defining
whether an identified pet is permitted to exit and
enter the building;

providing one or more user controls to enable a
user to activate a selected said learn mode; and
a system for storing entry and exit control data
programmed using a tagged pet when the pet
door is in a selected said learn mode.

E37. An anti-intruder pet flap, the pet flap comprising
atunnel portion defining a tunnel for a pet, the tunnel
portion bearing a pair of flaps, one towards either
end of the tunnel, each flap being hinged at the top,
and wherein at least one said flap is provided with a
controllable lock to, when operated, inhibit the flap
from hinging outwards away from said tunnel, where-
in said flaps are mounted to enable a flap to swing
inwards towards said tunnel, and wherein, when a
first of said flaps is in an inwardly swung position
said first flap inhibits the second of said flaps from
swinging inwards.

E38. A selective pet door with paw-protect, the pet
door allowing selective control of entry/exit to/from
a building, the pet door comprising:

a tunnel portion defining a tunnel for entry/exit
of a pet;

at least one moveable flap mounted in or adja-
cent an end of said tunnel; and

wherein said tunnel portion includes a formation
with a straight or concave surface defining a step
down to a region of increased floor depth of said
tunnel adjacent said at least one moveable flap,
and wherein said moveable flap swings over
said downwards step.

E39. A selective pet door allowing selective control
of pet entry/exit to/from a building, the pet door com-
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prising:

a tunnel portion defining a tunnel for entry/exit
of a pet;

at least one moveable flap within said tunnel;
a controllable lock for the flap; and

a tag reader to read a tag on a pet identifying
the pet and to control said controllable lock to
control movement of a pet through the pet door;
and

aloop antenna for said tag reader, wherein said
loop antenna encompasses said tunnel;
wherein said loop antenna is split such that a
first and second portions of said loop antenna
are disposed to either side of said moveable flap.

E40. A selective pet door as described in E40 where-
in said first and second portions of said loop antenna
are connected in series with one another and couple
together inductively.

[0084] No doubt many other effective alternatives will
occur to the skilled person. It will be understood that the
invention is not limited to the described embodiments
and encompasses modifications apparent to those
skilled in the art lying within the spirit and scope of the
claims appended hereto.

Claims

1. A selective pet door with a safety mode, wherein the
pet door is configurable to allow a pet into but not
out of a building, the pet door comprising at leastone
moveable flap, a controllable lock for the flap, and a
tag reader to read a tag on a pet identifying the pet
and to control said controllable lock in response, to
control movement of a pet through the pet door;
wherein said at least one controllable lock and said
at least one moveable flap are, in combination, con-
trollable to restrict movement of a pet through said
pet door in each of two opposite directions, and
wherein the pet door further comprises:

a data store configured to store permission data
defining, for each of a plurality of identified pets,
an allowed use mode of said pet flap; and

an electronic control system coupled to said tag
reader and to said at least one controllable lock
to control movement of an identified pet through
said pet door in response to the allowed use
mode of the pet door for the identified pet defined
by said stored permission data; and

wherein said use modes of said pet door include
atleast an entry/exit mode in which an identified
pet is able to both enter and exit the building,
and a safety mode in which an identified pet only
is able to enter the building.
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2,

A selective pet door a claimed in claim 1 wherein
said electronic control system is programmable to
define a said allowed use mode for each said iden-
tifiable pet.

A selective pet door as claimed in claim 2 wherein
said electronic control system is programmable us-
ing said identifiable pet.

A selective pet door as claimed in any one of claims
1 to 3 further comprising a loop antenna for said tag
reader, and a tunnel portion defining a tunnel for en-
try/exit of said pet, wherein said loop antenna en-
compasses said tunnel, wherein said moveable flap
is located within said tunnel, and wherein said loop
antenna is split such that a first and second portions
of said loop antenna are disposed to either side of
said moveable flap.

A selective pet door as claimed in claim 4 wherein
said flap is located asymmetrically within said tunnel
such that the tunnel extends further to one side of
said flap than the other, and wherein a first portion
of said loop antenna on a short side of said tunnel
has more turns than a second portion of said loop
antenna on a longer side of said tunnel.

A selective petdoor as claimed in claim 4 or 5 where-
in said first and second portions of said loop antenna
are electrically connected together, in particular con-
nected in series with one another.

A selective pet door as claimed in any preceding
claim comprising two said controllable locks, one to
either side of said at least one moveable flap.

A selective pet door as claimed in any preceding
claim further comprising at least one proximity de-
tector to detect attempted entry of a pet into said pet
door, and wherein said electronic control system is
responsive to a signal from said proximity detector
to control said pet door,

the selective pet door preferably comprising a tunnel
portion defining a tunnel for entry/exit of said petand
two said proximity detectors, one towards either end
of said tunnel; and wherein said electronic control
system is responsive to a signal from said proximity
detectors to determine a direction movement of a
pet through the pet door, and to control said at least
one controllable lock responsive to said determined
direction of movement,

preferably wherein said electronic control system
stores two sets of permission data defining allowed
directions of movement of a pet through said pet
door, a first set of permission data comprising per-
mission data for one or more identified pets and de-
fining a first set of one or more allowed/forbidden
directions of movement of the identified pet through
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said pet door, and a second set of permission data
comprising permission data for one or more identi-
fied pets and defining a second set of one or more
allowed/forbidden directions of movement of the
identified pet through said petdoor, and wherein said
electronic control system is configured to select one
of said sets of permission data for use in controlling
movement of an identified pet through said pet door
responsive to said determined direction of move-
ment.

A selective pet door as claimed in claim 8 comprising
a tunnel portion defining a tunnel for entry/exit of said
pet, wherein a said proximity detector comprises, at
one side of said tunnel, a system to generate and
sense a beam of light reflected on an opposite side
of the tunnel.

A selective pet door as claimed in any one of claims
1 to 9 wherein said electronic control system has a
plurality of learn modes to learn, and store in mem-
ory, permission data for a pet identified by said RFID
reader, wherein said permission data defines, for
each of two directions of movement through the pet
door, whether an identified pet is permitted to pass
through the pet door.

A selective pet door as claimed in claim 10 wherein
said learn modes comprise an ’entry and exit’ learn
mode in which the pet door learns and stores per-
mission data defining whether an identified petis per-
mitted to pass in each of two opposite directions of
movement through said pet door, and an ’entry only’
learn mode in which the pet door learns and stores
permission data defining whether an identified pet is
permitted to pass in just a single direction of move-
ment though said pet door.

A selective pet door as claimed in any one of claims
1to 11 wherein said electronic control system is pro-
grammable to define, for each of a plurality of differ-
ently identified pets, and for each of two directions
of movement through the pet door, whether an iden-
tified pet is permitted to pass through the pet door.

A selective pet door as claimed in any preceding
claim comprising a tunnel portion defining a tunnel
for entry/exit of said pet, wherein said tunnel portion
includes a formation with a straight or concave sur-
face defining a step down to a region of increased
floor depth of said tunnel adjacent said at least one
moveable flap, and wherein said moveable flap
swings over said downwards step.

A selective pet door as claimed in any preceding
claim comprising a tunnel portion defining a tunnel
for entry/exit of said pet, first and second moveable
flaps, one towards either end of said tunnel, and first
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and second controllable locks each for a respective
said flap, wherein said first controllable lock is con-
trollable to selectively enable and inhibit opening of
said first flap, and wherein said second controllable
lock is controllable to selectively enable and inhibit
opening of said second flap.

15. A method of programming a selective pet door in-

stalled in a building, for selective control of pet entry
and exit to and from the building, the selective pet
door comprising a tunnel including a moveable flap
or a moveable flap at either end, and one or more
controllable locks for the or each flap to inhibit open-
ing of the flap and egress from the tunnel by a pet,
the pet door further comprising an a tag reader to
read a tag on a pet identifying the pet and to control
said one or more locks in response to control move-
ment of a pet though the pet door, the method com-
prising:

providing a plurality of learn modes for said pet
door, said learn modes defining whether an
identified pet is permitted to exit and enter the
building;

providing one or more user controls to enable a
user to activate a selected said learn mode;
activating a selected said learn mode in re-
sponse to a user; and

using a tagged pet to program the pet door in
said selected learn mode,

wherein said learn modes comprise an entry and
exit mode in which the pet door is able to learn
that an identified pet is able to both enter and
exitthe building, and an entry only mode in which
the pet dooris able to learn that an identified pet
is able only to enter the building.
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